
 

Fixing by Filtration: New testing strips for
detecting heavy metals

January 3 2006

Many heavy meals are toxic to the environment or to humans. Legal
limits for these pollutants in drinking water and run-off are thus
correspondingly low. Rapid on-the-spot analysis and routine water
quality tests demand a rapid, cost-effective method that doesn’t require
complex instruments. Test strips that indicate the presence and
concentration of a heavy metal when simply dipped into the water are
ideal.

Commercially available strips are currently not sufficiently reliable or
sensitive. Japanese researchers have now developed a new generation of
test strips that meet these high demands. Their secret is pigment
nanocrystals that are fixed to a membrane filter by means of simple
filtration.

One of the main problems of current testing strips for heavy metals is
that the reagents can be washed out, which significantly reduces their
effectiveness. A truly satisfactory process for the fixation of pigments
was previously unknown. A research team headed by Toshishige M.
Suzuki has now discovered a very simple method for fixing the heavy-
metal-specific color reagents to the test strips so that they can neither be
washed away by the test solution nor rubbed off. They were thus able to
produce testing strips that react specifically to divalent zinc, mercury,
and iron.

The color reagent must first be formed into nanoscopic particles. The
pigment is thus dissolved in an organic solvent and then sprayed into
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vigorously stirred water. Because the pigment is not water-soluble, it
crystallizes out, and under these conditions it crystallizes in the form of
nanocrystals that are finely dispersed in the solution. When filtered
through a cellulose membrane, 99.5 % of the nanoparticles stick to the
membrane surface in a fine, dense, even layer.

This precise control of the amount of pigment applied is an important
requirement for testing strips that give reproducible results. The
continuous layer of the color reagent makes the strips highly sensitive,
allowing the detection of zinc ions at concentrations as low as 65 ppb
(parts per billion). Lower detection limits can be achieved by the
filtration of larger amounts of the test solution through the reagent-
coated membrane.

This new method for the production of testing strips can be used for
many water-insoluble color reagents, allowing for the development of a
large family of metal-specific testing strips.
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